Kinetic properties of 25-hydroxyvitamin D- and 1,25-dihydroxyvitamin D-24-hydroxylase from chick kidney.
1,25-Dihydroxyvitamin D3 induces both 25-hydroxyvitamin D3- and 1,25-dihydroxyvitamin D3- 24-hydroxylase activities. However, whether 24-hydroxylation of these substrates is catalyzed by a single enzyme is unknown. We have examined the substrate specificity of the enzyme using the solubilized and reconstituted chick renal mitochondrial 24-hydroxylase enzyme system. The soluble enzyme catalyzes 24-hydroxylation of both substrates. The apparent Km of the 24-hydroxylase for 25-hydroxyvitamin D3 and 1,25-dihydroxyvitamin D3 were 1.47 and 0.14 microM, respectively. Kinetic studies demonstrated that 25-hydroxyvitamin D3 and 1,25-dihydroxyvitamin D3 act as competitive inhibitors with respect to each other. 1,25-Dihydroxyvitamin D3 inhibited the production of 24,25-dihydroxyvitamin D3 with an apparent Ki of 0.09 microM and 25-hydroxyvitamin D3 inhibited the production of 1,24,25-trihydroxyvitamin D3 with an apparent Ki of 3.9 microM. These results indicate that chick 24-hydroxylase preferentially hydroxylates 1,25-dihydroxyvitamin D3 and support the idea that the 24-hydroxylation of these substrates is catalyzed by a single enzyme.